Expression of chick Tbx-2, Tbx-3, and Tbx-5 genes during early heart development: evidence for BMP2 induction of Tbx2.
Expression patterns of Tbx2, -3, and -5 genes were analyzed during chick embryonic heart development. Transcripts of these three cTbx genes were detected in overlapping patterns in the early cardiac crescent. cTbx2 and cTbx3 expression patterns closely overlapped with that of bmp2. cTbx5 expression diverged from cTbx2 and bmp2 during the elaboration and folding of the heart tube. In comparison, cTbx2 expression overlapped significantly with that of bmp2 and bmp4 during all stages of heart development and during later embryonic stages, suggestive of a specialized role for Tbx2 in septation. Coexpression of cTbx 2 and cTbx3 genes with bmp2 transcripts raised the possibility that these cTbx genes might be downstream bmp2 targets. Application of bmp2 selectively induced cTbx2 and cTbx3 expression in noncardiogenic embryonic tissue, and the bmp antagonist Noggin down-regulated cTbx2 gene activity. Moreover, the appearance of murine mTbx2 was blocked in bmp2 null mouse embryos. cTbx2 and to a lesser extent cTbx3 gene activity appears to be directed by BMPs during early cardiogenesis.